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(57) ABSTRACT

An organic light emitting diode (OLED) display is disclosed.
In one embodiment, the OLED display includes a panel
including pixels which are configured to control an amount of
current that flows from a first power source to a second power
source to generate an image of predetermined brightness. The
display may also include at least one first power source line
formed on a top of the panel and at least one second power
source line positioned on a bottom of the panel to face the first
power source line. The display may further include a first
switch configured to alternately supply the first power source
to the first power source line and the second power source
line.
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ORGANIC LIGHT EMITTING DIODE
DISPLAY AND METHOD OF DRIVING THE
SAME

CROSS-REFERENCE TO RELATED
APPLICATION

This application claims priority to and the benefit of
Korean Patent Application No. 10-2012-0014280, filed on
Feb. 13, 2012, in the Korean Intellectual Property Office, the
entire content of which is incorporated herein by reference.

BACKGROUND

1. Field

The described technology generally relates to an organic
light emitting diode (OLED) display and a method of driving
the same, and more particularly, to an OLED display capable
of improving picture quality and a method of driving the
same.

2. Description of the Related Technology

Recently, various flat panel display (FPD) technologies
capable of reducing weight and volume that are disadvan-
tages of cathode ray tubes (CRT) have been developed and
deployed to the marketplace. These technologies typically
include liquid crystal displays (LCD), field emission displays
(FED), plasma display panels (PDP), and OLED displays.
Among them, OLED displays use organic light emitting
diodes that generate light by re-combination of electrons and
holes. These displays have high response speed and low
power consumption.

An OLED display includes pixels positioned at intersec-
tions of data lines and scan lines, a data driver for supplying
data signals to the data lines, and a scan driver for supplying
scan signals to the scan lines.

The scan driver sequentially supplies the scan signals to the
scan lines. The data driver supplies the data signals to the data
lines in synchronization with the scan signals.

Pixel circuits are selected when the scan signals are sup-
plied to the scan lines to receive the data signals from the data
lines. A pixel circuit that receives a data signal charges a
voltage corresponding to a difference between the data signal
and a first power source in a storage capacitor. Then, the pixel
circuit supplies current corresponding to the voltage charged
in the storage capacitor from the first power source to a second
power source via an OLED to generate light of predetermined
brightness.

SUMMARY

One inventive aspect is an OLED display capable of dis-
playing an image of substantially uniform brightness and a
method of driving the same.

Another aspect is an OLED display, including a panel
including pixels for controlling an amount of current that
flows from a first power source to a second power source to
generate light of predetermined brightness, at least one first
power source line formed on a top of the panel, at least one
second power source line positioned on a bottom of the panel
to face the first power source line, and a first switching unit for
alternately supplying the first power source to the first power
source line and the second power source line.

The first switching unit supplies the first power source to
the first power source line and the second power source line
no less than one time in one frame period to correspond to a
control signal. The first switching unit supplies the first power
source to the first power source line in a partial period of one
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frame to correspond to the control signal and supplies the first
power source to the second power source line in a remaining
period of the one frame. The first switching unit alternately
supplies the first power source to the first power source line
and the second power source line based on a frame to corre-
spond to the control signal. No less than three first power
source lines and no less than three second power source lines
are provided so that the first power source lines and the second
power source lines receive a red first power source, a green
first power source, and a blue first power source, respectively.

The display further includes a first input terminal posi-
tioned on a top of the panel to be adjacent to the first power
source line, a second input terminal positioned on a bottom of
the panel to be adjacent to the second power source line, and
a second switching unit for alternately supplying the second
power source to the first input terminal and the second input
terminal. The second switching unit supplies the second
power source to the second input terminal to correspond to a
control signal when the first power source is supplied to the
first power source line and supplies the second power source
to the first input terminal when the first power source is
supplied to the second power source line.

Another aspect is a method of driving an OLED display
including pixels for controlling an amount of current supplied
from a first power source to a second power source to generate
light of predetermined brightness, including alternately sup-
plying the first power source from a first power source line
positioned on a top of a panel to a second power source line
positioned on a bottom of the panel.

The first power source is supplied to each of the first power
source line and the second power source line no less than one
time in one frame period. The first power source is alternately
supplied to each of the first power source line and the second
power source line based on a frame. The second power source
is alternately supplied to a first input terminal positioned on
the top of the panel and a second input terminal positioned on
the bottom of the panel. The second power source is supplied
to the second input terminal when the first power source is
supplied to the first power source line. The second power
source is supplied to the first input terminal when the first
power source is supplied to the second power source line.

BRIEF DESCRIPTION OF THE DRAWINGS

FIGS. 1A and 1B are views illustrating the amount of
voltage drop of a first power source corresponding to the
supply position of the first power source.

FIG. 2 is a view illustrating an OLED display according to
an embodiment.

FIG. 3 is a view illustrating the first switching unit of FIG.
2.

FIG. 4 is a view illustrating the operation processes of the
first switching unit corresponding to a control signal.

FIGS. 5A and 5B are views illustrating the supply pro-
cesses of the first power source corresponding to the control
signal.

FIG. 6 is a view illustrating an OLED display according to
another embodiment.

FIG. 7 is a view illustrating the second switching unit of
FIG. 6.

FIG. 8 is a view illustrating the operation processes of the
second switching unit corresponding to the control signal.

FIG. 9 is a view illustrating another embodiment of the first
switching unit of FIG. 2.

DETAILED DESCRIPTION

Generally, in an OLED pixel, a desired voltage is not
charged in a storage capacitor due to the voltage drop of a first



US 9,105,230 B2

3

power source so that an image of predetermined brightness is
not displayed. For example, the first power source supplies
predetermined current to the OLED. A predetermined voltage
drop is generated to correspond to the amount of current
supplied to the OLED. In this case, a desired voltage is not
charged in the storage capacitor that charges the voltage cor-
responding to the difference between the first power source
and the data signal.

Actually, when the first power is supplied from the bottom
of a panel, as illustrated in FIG. 1A, the voltage drop of the
first power source increases from the bottom of the panel to
the top of the panel. In addition, when the first power source
is supplied from the top of the panel, as illustrated in FIG. 1B,
the voltage drop of the first power source increases from the
top of the panel to the bottom of the panel. In this case, a
displayed image becomes non-uniform on the top and bottom
of the panel so that an image of desired brightness is not
displayed.

Hereinafter, certain embodiments will be described with
reference to the accompanying drawings. Here, when a first
element is described as being coupled to a second element,
the first element may be not only directly coupled to the
second element but may also be indirectly coupled to the
second element via a third element. Further, some of the
elements that are not essential to the complete understanding
of the invention are omitted for clarity. Also, like reference
numerals refer to like elements throughout.

FIG. 2 is a view illustrating an OLED display according to
an embodiment. In FIG. 2, for convenience sake, the supply
line of a first power source formed in a panel 100 will be
schematically illustrated.

Referring to FIG. 2, the OLED display includes at least one
first power source line 102 formed on the top ofthe panel 100,
at least one second power source line 104 formed on the
bottom of the panel 100. The display also includes a plurality
of coupling lines 106 for electrically coupling the first and
second power source lines 102 and 104 to each other. The
display further includes a first switching unit (or a first switch)
110 for alternately supplying the voltage of a first power
source ELVDD to the first and second power source lines 102
and 104.

The coupling lines 106 are formed in the panel 100 to
electrically connect the power source lines 102 and 104. The
coupling lines 106 may be electrically coupled to pixels (not
shown) to supply the first power source ELVDD to the pixels.
On the other hand, in FIG. 2, the coupling lines 106 may be in
a stripe type. The coupling lines 106 may also be formed to
have currently published various types including a mesh type.

The first power source line 102 receives the first power
source ELVDD from the first switching unit 110 and trans-
mits the received first power source ELVDD to the coupling
lines 106.

The second power source line 104 faces the first power
source line 102. The second power source line 104 receives
the first power source ELVDD from the first switching unit
110 and transmits the received first power source ELVDD to
the coupling lines 106.

In one embodiment, the first switching unit 110 receives
the first power source ELVDD from an external power source
(for example, a power source unit) and alternately transmits
the received first power source ELVDD to one of the two
power source lines 102 and 104. The first power source
ELVDD may supply predetermined current to the pixels.
Each of the pixels may control the amount of current that
flows from the first power source ELVDD to the second power
source ELVSS to generate light of predetermined brightness.
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FIG. 3 is a view illustrating an embodiment of the first
switching unit of FIG. 2.

Referring to FIG. 3, the first switching unit 110 includes a
switch 111 for supplying the voltage of the first power source
ELVDD to the first power source line 102 or the second power
source line 104. The switch 111 transmits the first power
source ELVDD to the line 102 or 104 to correspond to a
control signal CS.

In one embodiment, as shown in FIG. 4, the switch 111
alternately transmit the first power source ELVDD to the first
power source line 102 and the second power source line 104
to correspond to the control signal CS. For example, the
switch 111 supplies the first power source ELVDD to the
second power source line 104 when the control signal CS is a
high level signal and supplies the first power source ELVDD
to the first power source line 102 when the control signal CS
is a low level signal.

The control signal CS may be supplied from an external
device or element, for example, a timing controller (not
shown) and be controlled so that a substantially uniform
image is displayed on the panel 100. For example, the control
signal CS may be controlled so that the first power source
ELVDD is supplied to the first power source 102 in a partial
period of one frame period and that the first power source
ELVDD is supplied to the second power source line 104 in the
remaining period of the one frame period as illustrated in FI1G.
5A.

As another example, the first power source ELVDD is
supplied from the top of the panel 100 in the partial period of
the one frame period as illustrated in FIG. 1B and the first
power source ELVDD is supplied from the bottom of the
panel 100 in the remaining period as illustrated in FIG. 1A.
The average amount of the voltage drop of the first power
source ELVDD becomes substantially uniform in the one
frame period so that a substantially uniform image is dis-
played.

In addition, the control signal CS may be controlled so that
the first power source ELVDD is alternately supplied to the
first power source line 102 and the second power source line
104 based on a frame as illustrated in FIG. 5B. Then, the
average amount of the voltage drop of the first power source
ELVDD becomes substantially uniform every two frames so
that a substantially uniform image is displayed.

The control signal CS may be supplied in various types so
that a substantially uniform image is displayed on the panel
100. For example, the control signal CS may be controlled so
that the first power source ELVDD is supplied to the first
power source line 102 and the second power source line 104
no less than one time in the one frame period.

FIG. 6 is a view illustrating an OLED display according to
another embodiment. In FIG. 6, the same elements as those of
FIG. 2 are denoted by the same reference numerals and
detailed description thereof will be omitted.

Referring to FIG. 6, the OLED display includes a first input
terminal 114 positioned to be adjacent to the first power
source line 102 on the top of the panel and a second input
terminal 116 positioned to be adjacent to the second power
source line 104 on the bottom of the panel 100. The display
further includes a second switching unit (or a second switch)
112 for alternately supplying the voltage of the second power
source ELVSS to the first input terminal 114 and the second
input terminal 116.

In one embodiment, the first input terminal 114 for receiv-
ing the second power source ELVSS has a limited position
and has various structures to correspond to the characteristics
of'the panel 100. For example, when the second power source
ELVSS is supplied via a conductor formed on the front sur-
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face of the panel 100 in the form of a plate, the first input
terminal 114 is electrically coupled to the plate-shaped con-
ductor on the top of the plate-shaped conductor. In addition,
when the second power source ELVSS is supplied to a pixel
via mesh or stripe type power source lines, the first input
terminal 114 may be longitudinally formed on the top of the
panel 100 in a substantially horizontal direction like the first
power source line 102.

In one embodiment, the second input terminal 116 for
receiving the second power source ELVSS has a limited posi-
tion and has various structures to correspond to the charac-
teristics of the panel 100 like the above-described first input
terminal 114. The first and second input terminals 114 and
116 for receiving the first power source ELVSS may be elec-
trically coupled to each other via coupling lines (not shown)
or the plate-shaped conductor.

In one embodiment, the second switching unit 112 receives
the second power source ELVSS from an external power
source and transmits the received second power source
ELVSS to the first input terminal 114 or the second input
terminal 116. The second switching unit 112 may alternately
supply the second power source ELVSS to the first input
terminal 114 and the second input terminal 116.

FIG. 7 is a view illustrating an embodiment of the second
switching unit of FIG. 6.

Referring to FIG. 7, the second switching unit 112 includes
a switch 113 for supplying the voltage of the second power
source ELVSS to the first input terminal 114 or the second
input terminal 116. The switch 113 transmits the second
power source ELVSS to the terminal 114 or 116 to correspond
to the control signal CS.

In one embodiment, the switch 113 transmits the second
power source ELVSS to the first input terminal 114 or the
second input terminal 116 to correspond to the control signal
CS as illustrated in FIG. 8. For example, when the control
signal CS is a high level signal, the switch 113 supplies the
second power source ELVSS to the first input terminal 114
and supplies the second power source ELVSS to the second
input terminal 116 when the control signal CS is a low level
signal.

When the second power source ELVSS is supplied to the
first input terminal 114, the first power source ELVDD is
supplied to the second power source line 104 positioned to
face the first input terminal 114. In addition, when the second
power source ELVSS is supplied to the second input terminal
116, the first power source ELVDD is supplied to the first
power source line 102 positioned to face the second input
terminal 114.

In one embodiment, the supply of the first power source
ELVDD and the second power source ELVSS is controlled
using the first and second switching units 110 and 112. The
first and second power sources ELVDD and ELVSS may be
controlled not to be adjacent to each other. For example, when
the first power source ELVDD is supplied to the top (or
bottom) of the panel, the second power source ELVSS is
supplied to the bottom (or top) of the panel.

In one embodiment, when the supply positions of the first
power source ELVDD and the second power source ELVSS
are positioned on the top and bottom of the panel 100, the
voltage drop of the sources ELVDD and ELVSS is compen-
sated for so that an image of substantially uniform brightness
may be displayed.

In one embodiment, when the first power source ELVDD is
supplied to the top of the panel 100, the voltage of the first
power source ELVDD is reduced from the top of the panel
100 to the bottom of the panel 100. In another embodiment,
when the second power source ELVSS is supplied to the
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bottom of the panel 100, the voltage of the second power
source ELVSS increases from the bottom of the panel 100 to
the top of the panel 100. Therefore, regardless of the position
of the panel 100, the voltage difference between the two
power sources ELVDD and ELVSS may be set to be substan-
tially uniform so that an image of substantially uniform
brightness may be displayed.

On the other hand, in the above description, it was assumed
that the first power source ELVDD supplied to the panel 100
is commonly supplied to all of the pixels. However, the
present disclosure is not limited to the above. For example,
the digitally driven OLED display may supply the first power
source ELVDD having different voltages to a red pixel, a
green pixel, and a blue pixel.

In one embodiment, a first switching unit 110" includes
three switches 111' in order to control a red first power source
ELVDD_R, a green first power source ELVDD_G, and a blue
first power source ELVDD_B as illustrated in FIG. 9. Three
first power source lines R, G, and B are formed on the top of
the panel 100 and three second power source lines R, G, and
B are formed on the bottom of the panel 100. In one embodi-
ment, the first switching unit 110" alternately supplies the red,
green and blue first power sources ELVDD_R, ELVDD_G
and ELVDD_Bto the first power source lines R, G, and B, and
the second power source lines R, G, and B to correspond to the
control signal CS. For example, the red first power source
ELVDD_R is alternately supplied to the first and second
power source lines R and the green first power source
ELVDD_G is alternately supplied to the first power and sec-
ond source lines G. Also, the blue first power source
ELVDD_B is alternately supplied to the first and second
power source lines B.

The above description may be applied to a method of
supplying the red first power source ELVDD_R, the green
first power source ELVDD_G, and the blue first power source
ELVDD_B.

According to at least one of the disclosed embodiments,
since the first power source is alternately supplied from the
top and bottom of the panel, the average amount of voltage
drop of the first power source is set to be substantially the
same regardless of the position of the panel. Therefore, an
image of substantially uniform brightness can be displayed.
In addition, the second power source is supplied in the second
supply position that faces the first supply position of the first
power source so that an average voltage difference between
the two power sources may be set to be substantially the same
regardless of the position of the panel.

While the above embodiments have been described in con-
nection with the accompanying drawings, it is to be under-
stood that the present disclosure is not limited to the disclosed
embodiments, but, on the contrary, is intended to cover vari-
ous modifications and equivalent arrangements included
within the spirit and scope of the appended claims, and
equivalents thereof.

What is claimed is:

1. An organic light emitting diode (OLED) display, com-
prising:

apanel including pixels which are configured to control an

amount of current that flows from a first power source to
a second power source to generate an image of prede-
termined brightness, wherein the panel has top and bot-
tom opposing each other and wherein the first and sec-
ond power sources have different voltage levels;

at least one first power source line formed on the top of the

panel;

at least one second power source line positioned on the

bottom of the panel to face the first power source line;
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a first switch configured to alternately supply the first
power source to the first and second power source lines
in response to a control signal;

a first input terminal positioned adjacent to the first power
source line;

a second input terminal positioned adjacent to the second
power source line, wherein the first and second input
terminals are not directly connected to the first and sec-
ond power source lines;

asecond switch configured to alternately supply the second
power source to the first and second input terminals in
response to the control signal; and

a conductor directly connected to the first and second input
terminals and not directly connected to the first and
second power source lines,

wherein the first power source is configured to be supplied
to the pixels via the first switch and one of the first and
second power source lines,

wherein the second power source is configured to be sup-
plied to the pixels via the second switch, one of the first
and second input terminals, and the conductor.

2. The OLED display as claimed in claim 1, wherein the
first switch is configured to supply the first power source to
the first and second power source lines at least once in one
frame period to correspond to the control signal.

3. The OLED display as claimed in claim 2, wherein the
first switch is configured to 1) supply the first power source to
the first power source line in a partial period of one frame to
correspond to the control signal and ii) supply the first power
source to the second power source line in the remaining
period of the frame.

4. The OLED display as claimed in claim 1, wherein the
first switch is configured to alternately supply the first power
source to the first and second power source lines based on a
frame to correspond to the control signal.

5. The OLED display as claimed in claim 1, wherein the
second switch is configured to 1) supply the second power
source to the second input terminal to correspond to the
control signal when the first power source is supplied to the
first power source line and ii) supply the second power source
to the first input terminal when the first power source is
supplied to the second power source line.

6. The OLED display as claimed in claim 1, wherein the
conductor has a mesh or plate shape.

7. The OLED display as claimed in claim 1, wherein the
first and second switches are arranged on opposing sides of
the panel.

8. An organic light emitting diode (OLED) display, com-
prising:

apanel including pixels which are configured to control an
amount of current that flows from a first power source to
a second power source to generate an image of prede-
termined brightness, wherein the panel has top and bot-
tom opposing each other and wherein the first and sec-
ond power sources have different voltage levels;

at least one first power source line formed on the top of the
panel;

at least one second power source line positioned on the
bottom of the panel to face the first power source line;

a first switch configured to alternately supply the first
power source to the first and second power source lines
in response to a control signal;

a first input terminal positioned adjacent to the first power
source line;
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a second input terminal positioned adjacent to the second
power source line, wherein the first and second input
terminals are not directly connected to the first and sec-
ond power source lines;

a second switch configured to alternately supply the second
power source to the first and second input terminals in
response to the control signal; and

a conductor directly connected to the first and second input
terminals and not directly connected to the first and
second power source lines,

wherein the first power source is configured to be supplied
to the pixels via the first switch and one of the first and
second power source lines,

wherein the second power source is configured to be sup-
plied to the pixels via the second switch, one of the first
and second input terminals, and the conductor,

wherein at least three first power source lines and at least
three second power source lines are provided so that the
first and second power source lines receive a red first
power source, a green first power source, and a blue first
power source, respectively.

9. A method of driving an organic light emitting diode
(OLED) display including pixels which are configured to
control an amount of current supplied from a first power
source to a second power source to generate an image of
predetermined brightness, the method comprising:

alternately supplying the first power source to a first power
source line positioned on a top of a panel and a second
power source line positioned on a bottom of the panel in
response to a control signal, wherein the top and bottom
of the panel are opposing each other, wherein the OLED
display comprises a first input terminal positioned adja-
cent to the first power source line, a second input termi-
nal positioned adjacent to the second power source line,
and a conductor directly connected to the first and sec-
ond input terminals and not directly connected to the
first and second power source lines and wherein the first
and second input terminals are not directly connected to
the first and second power source lines; and

alternately supplying the second power source to the first
and second input terminals, wherein the first and second
power sources have different voltage levels,

wherein the first power source is configured to be supplied
to the pixels via the first switch and one of the first and
second power source lines,

wherein the second power source is configured to be sup-
plied to the pixels via the second switch, one of the first
and second input terminals, and the conductor.

10. The method as claimed in claim 9, wherein the first
power source is supplied to each of the first and second power
source lines at least once in one frame period.

11. The method as claimed in claim 9, wherein the first
power source is alternately supplied to each of the first and
second power source lines based on a frame.

12. The method as claimed in claim 9, wherein the second
power source is supplied to the second input terminal when
the first power source is supplied to the first power source line,
and wherein the second power source is supplied to the first
input terminal when the first power source is supplied to the
second power source line.

13. The method as claimed in claim 9, wherein the conduc-
tor has a mesh or plate shape.
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